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A. Step back for a moment. In your group’s own words, explain the following ideas:
Sravitationsl neISY: Lresyy G Ao €otn puliag Aluings  cloun.

Part 2. Group Work

Thermal energy: poyeen

: oF mole ey
“hemioal energy: E‘M"U from a  reach-w 4, t/d[u""a niolearler.

Buoyancy: . )
Yancy: e, e, y /e_s'f a/m;‘, SO ,
QPQ ’ ! \J/ mf!f jﬂ'\l”-}/\a T# ‘f;ng_jlj'o:q.
ASthenosphers: 1 4. euue Lot Vidlpsphee 7 ~ntiented gl yb/;fz

Lith C Te
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Why Melting Occurs at Subduction Zones: o s botter roe _
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MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! Sinks.

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.



ISP203A - Global Change
Buoyancy

C. Complete the table below and identify the causal processes involved with magfna
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

(omf?aﬂ’r‘i'o-"« y, 4/6‘//(%3» oF m%&r

Density of the magma

Buoyancy of the magma/lithosphere M“ﬂ" A / /i }Lm%‘?‘ed—o Leconis
syste .
ystem fesc devs o~d nSec.

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: ) _ . .
“n$ !”f\/ 1.5 NGpreas, ana

T\"‘q 5‘}?>P o~ d fgm’”’" Dr 'ﬂ‘“g Neacl G’ﬁu;}l'bﬂ‘v”‘v.

Crust warming:

p*fws 'l’r\/ 1} clew-ea-c,inﬁ

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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Part 2. Group Work 3) MM/OMQ{WWQ 0%?/”!@74@ :
Gravitational energy: 1V~ % C\VLO
Thermal energy: M on@ment- o .y
Buoyancy:Thi v 15 M/%’mﬁ(“““” o oot of eoAL,
Lithosphere:Goldh TFeCiON “eciome-plode- Ouko oA f
Why Me!tmg Occurs at Subduction Zones:(" Oﬁﬁz(}@ CMPOS?I"'M due, o watty mologu
\ 00Lw) - [iThiSprirR Carvi o

A. Step back for a moment. In your group’s own word%)explaln the following ideas:
~
Chemical energy: (o pOS‘*‘b"‘ u% oy o.:&en 01
Asthenosphere'SDUO\ oo wnder LMPW o ok
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!
B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table belo@ﬁ:_;and identify the causal processes involved with magma
rising througkethe. lithogphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

The ComPOosSLDiorM Caused e
: SENSLLY ©F LOC VOl o ¢ Nare
Density of the magma ave o e watv that was
~hadec) Eront TNt sumki g
OCEBIWL Gl ate.
' pensli by ALCreRases becauss
Buoyancy of the magmal/lithosphere | the mNBGYNMa ACLVEASES N

' svstem EenperaIire- acaued nag
ye Lo r SERIOY e Sova 8
a0 Lt S vonve buoyant .

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

~Magma cooling: Wive v wagmd  cools, (L eNWeREES Un
densiby beravse (b S havaening/coong e
tne S (ace

Crust warming: K A
e CruSt WRNTILNG Aereases Tn dengity aS 1t S expost
O the nedt of @ S USUhdUng ol

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the

continental crust? Explain your reasoning. :
The buoyanik force on whagynad world e

greater 'n the conalnental ot due o LS
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A. Step back for a moment. In your group’s own words, explain the followmg ideas CVLC“ Ji ce
Gravitational energy: " Tha Hur(e ‘C_V’\Q,r’c 1\;/{/@* PYls an objece o of Al e

Thermal energy: e €v¥N\g {'r0 i
Chemical energy: T\ Mg fd"o"” A ompr Nange AN COMARIS 1 0

Buoyancy: Y.£ laebive Aensihves ‘
Lithosphere: Mant€e & Crusty \on Wie

Asthenosphere: \Jndewoipn | whes plue, sovid /pudaly Lilce «
Why Melting Occurs at Subduction Zones: B¢ a\iﬁ’u&c of Sha exispere of
U_) ¢

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production. -
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere. TTe—————

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

~ [ ey CONMPPOBTHA
Density of the magma - # 5 AP W e
i o Oy Tw (7"6% ’

Buoyancy of the magmal/lithosphere
system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is fransferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

D@r\%&n Wl be ezs olenge f & W I,\Qlo, fe e
wWp So oa o ceols off (ar o e sudt o\“-ﬁflw&hm
U Stops rhuey ound Stogd Wheme o ine
Crust warming: | 8% _ - .
Ve e OvuSt R M Ses unty Ehe V\A&SMM
Ve WL Prmat Lo e Rvther s U wld” Al
E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,

would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

™My Bovee wiould ey, hore a0 60
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A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: !\QWVOWWVVl of eleenles AL TO
Thermal energy: ROU DV L coelvra- of Molecde S . .

% Wl/afv : W
Chemical energy: DV Eimpn] of MoLcuhes woh vepfs wi ot EHW\;S@ i Z

Buoyancy;ﬁ?cz&ténw tothe Wﬁ/{l/\il ¥ dﬂ%?[&ll;ﬁ/l Watew Wt
Lithosphere: Y€ (ADy| ¢, P\Mf/ vy pean lt [ﬂQ@W) Ok (—QV\:(] }/LW
Asthenasphere: ) ( | 4
AR bt s sy, S donse sdp Dioe S

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

oensyarvenams | F1 50T WWW

reloure Uzmpﬁﬁvfnwv

Buoyancy of the magmallithosphere ﬂ: [7 (p %V‘\d (DN/D@M'I I

system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: . . .
N0 (ijg Retamse o 05 o liguid anx&
who o Sola |

Crust warming:

WS§ dehie beeange g l/uu\h 050
COMUSRS CeUSt 10 beome mare | ﬁ‘)w

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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Part 2. Group Work
A. Step back for a moment. In your gro ﬁ? own worc’s explain the following ldeas Loy

Gravitational energy: gyt CAAAIY o WIS S GpJetts b
Thermal energy: pAOWRAV LY OF Mo LA \’{S\)lﬁ [TaRE-Z( ot

Ch / o TNOF eyl o Ayoun \-Cf OFGMs ¢ thitec,
emical energy: (W\U\(M i e vtk T cbrech

Buoyancy IR o B ew T\g
\ n ¢ 1o d«m% Y dspia
Lithosp e‘rrt‘éf‘fg(’\é;\lg pc\tafl(l&:\lq das oSt ¥ PG Clowir ) P

Asthenosphere: b{/(\()\(}\m hot S O\ d \M( of p\O&\‘CS

Why Melting Occurs at ubduction Zones: ¢ . . e e '
) ot el rela
o oF prosaoe. ifﬁel\’m 'oaﬁéme‘z%“.,““ C,E‘C oderpaing added 1o ashen

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! S'JM

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete:fhe table -bequga_géjhd identify the causal processes involved with magma

rising through the:lithgsphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

¥ fe s v sS /aen 1
[
Density of the magma ' ‘. SM
’ ) The preSSUfG —H’\;ﬂ sufhsor\dmﬂ fricti £

efleres the dansity of He Magpaa

e

Clemical
Buoyancy of the magmal/lithosphere | eAa elps dwe dine cln
oyt |:

system N WNIGHY,, wroakan
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D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

L/ ses
Magma cooling: M\S\M ér%&ﬁ%@ blo 1 Loahng
Crust warming: de(\S\M —fﬁé{-ﬁ%&ég@% M‘s NI g

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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Part 2. Group Work i
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: fﬂéfﬁ\y oy é/ ?Vébw(:’-ry

Thermal energy:Hexf enevy

Chemical energy. ¢ lfed Chwrdtal  gom V/M{;‘W@ﬂ y

Buoyancy: ffow well an et Lluks

Lithosphere: Jep (ayr o oontbs cro S

Asthenosphere: “ya belod e ¢/ Hniplor<.

Why Melting Occurs at Subduction Zones: [hayst WA {gw}/ﬁaﬁ;% n, Wl pealéevles

(8¢ e M/@
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

Density of the magma P/@gé’u e

Buoyancy of the magma/lithosphere Wﬁ e /V\MW

system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: /40&9(;!)/ Frusease o /M,;;m} s’ /mywm

/@M

Crust warming: ﬂ&ﬁﬁ;ﬁg}/ gletrerfes W@ Hu e
gt fo K

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: ENErCy Hnat COUSES O)Cets L ChGrae M (035 W,

Thermal energy: Tefctvns 1IN aNn 032?(-’" movi0G v of o medier e chern e,

Part 2. Group Work

: . C(ougs  conpisih
Chemical energy. m\( 6\‘ ~l hw > . ;p i.»l{ﬁ_._f Ban D v Sl o wferan

Buoyancy: ((USES inptesind e ”{ eror
Lithosphere: VOCK') (D|C1€T‘; ‘Of"\”ﬂC ) bl({’(]l(_a b’ﬁ‘ \_NWW?’ &bt CRAGE S (of {1y
Asthenosphere: vO( <; Ina Gy SUhA ) POHET |y e PIESSLE | BEN e pre |
Why Melting Occurs at Subduction Zones:

Merng  OCers (L€ 4D WEHEY wiich causes comsifior s cnance
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magfna
"=%rising throughsthe:lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

C oMPOIMNoN

Density of the magma

Buoyancy of the magmal/lithosphere el ted  vocKs rise
system ' o

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: | '
9 g Tlm\f‘\g coing  of rragMa ik wi T eveOrualy,
. _') » -

.....

Crust warming: DU‘/‘ (\E) AV\@ ngc@gg‘ Qoi: _g«*{fﬂ gé“t’_‘}‘:’%u o %'m@

rnagmMa 1{% cous g e cpustk cuounad 4
N W oaYy |
E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,

would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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Part 2. Group Work

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: Fere of gravily oo an oWjcet

Thermal energy: ruet eraugyy .

Chemical energy: e earqy Crveetesd froen bonds LAY Binican ond  Forael
Buoyancy: Ths pracess by whidh mecAals S end 10K

Lithosphere: bvcokedni e lagpr ¢ f YO K wndes  ¥wa occan oy ¥
Asthenosphere: Tre Selid [ bendablz lager ot rock wnder Yl ey Fawn o3 ghart
Why Melting Occurs at Subduction Zones: Soeaposinen Chang® sading wakr iy

Mo mages Hhwam wasel b
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

_EED_S_i_t_Y__C,’f the magma TWPLWWQ
Buoyangy of the magmalithosphere 6do{aﬂc\{ {0*" e
system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

Dm’ﬂi\( SReiEa st ' se ,|

/\*(\‘ cGot e s le _ch-'{} a f'!

185’

d o lo rG?’Cﬁ.l {01( Lhe ﬁn&aj}}rs«f{{f.l
r1

Crust warming: )
As the crosl  ewrcms “ﬂ fo caygen wr vnbalapce
v Yo e{uilt&r som. Thos Jhe cecled maqma feats \
v Qrf\ (se, comes €55 dense; caos Ht.tj d e rise AGe vy,
E. Ocean crust is dense and composed mostly of basalf, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,

would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

C\W oA {6l Gmic LrASE U9 paore dense  DecorsT

The \om.gaun—f Cuorce smc\u‘d.
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Part 2. Group Work

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: T3y, 0% @(a,v i ‘:'Lj

Thermal energy: Chaungng wn - ™

Chemical energy: Q noung e e Q,_,‘v'\ff/i’}'\;‘- ( {;g L Pl 0{

Buoyancy: (| LENECL (A (hstreq 0 digeet :

Lithosphere: - (/04 4 HCU(-W\ 0o ::é,\g 6CLOV

Asthenosphere:- | ot ei . iy {4V sy, mustiys Sougf

Why Melting Occurs at Subduction Zones: B¢ \aUsC 4 PreSSU Y ! -
VOOY (0sPnes™ 0 (FUIRS ¢ LiHce Ol ing (OMpLsieroi 1k {1

S

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFbRE)MOVING ON! ré")@"z«g

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or
surrounding lithosphere:

Density of the magma MoQno-y 05 o mﬂé?r@ TempP
Thos prua ALYy, T

Buoyancy of the magmallithosphere (\W}\ {:}{)Sbf’zo 8

Factors Impacting:

system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

As . Moo G CoolS jthe @pﬁ,&m@ rausing
b0 Liop VisLNG |

Crust warming:

As OGO~ LGS s e OVU&+ Wt wWian
&ﬁ(}i [f T C{g Y8 GL/ AL ,{( {w\ r vy g? i(jfwi.} j}»\‘}
CaOSe 1 betomts WSS clen Lo

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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Part 2. Group Work
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: @ Enerygy cremred throw gl Hhg dorn e brrce of Hemvi by
Thermal energy: :zhg,” fedessad ay femp. fncrense, o Aecreases
Chemicalenergy:Ehwﬁ,) Cre-ved dereadest oy moleodnr ¢ npssifion,

Buoyancy: How wel| mateial flawts

Lithosphere: The Gabvegsnt ovter netensl of flo earth

Asthenosphere: The deggser wner e laver of Hhe st

Why Melting Occurs at Subduction Zones:

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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@& Complete-the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: . surrounding lithosphere:

) TL v
Density of the magma
ComPos.tisn -

Buoyancy of the magmal/lithosphere | [ess Jeqce ' el }
system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: ﬁm)_,w be soncs mrce Jerse  amd colidifics

Crust warming: UM;;"F} o6 ervst Juureriey ol i) ha Pises

“['L(T’-")‘-\ eafier,

E. Ocean crust is dense and composed mostly of basalt, while continental crust is jower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

B"f"“"‘)’““ﬂL frree wesld e Areatir o, ovens ot bocyuse merc
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Part 2. Group Work

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: energy asso ceated Wit ove che otivachon o pne amethes
e movement £ solewnles

Thermal energy: exergy associoted
Y J} amoctene ton of moleuries

Chemical energy: energy nscocioted wik Hie COMpoS
Buoyancy: Twne force that %e §a'r$g as %F Cluid That i< displaced b\/ o n Ohject
Lithosphere: i tHe, wpper layer o i antle o

Asthenosphere: sold  denser loyer of mostle e low ~ne, VWrhosphere,

Why Melting Occurs at Subduction Zones: gompbSrhen + water —vthe nght demp
Gihd pressire , along with added woter, Causes rocks to melt

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the ‘t'é’ble belc{\.'\.ir 'énd identify the causal processes involved with magma
rising throdgh-the Ii_@ﬁosphere.
:"‘.-L-.-‘.sj'.g:!.'"-' ke

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

lower densihy il nse and er‘mD
Density of the magma it " above the wigher ' Az
density - ——— Com pDS:Jnon (+ wak,r)

Buoyancy of the magma/lithosphere \,:or?m aa +, where o highes

system densiy will bR less buojant

— densitu \+e,rhp'
N VA

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: cooler —\{m‘)gcdv\re W\ cau se the Mmagmes
he vaore. darne  which Ll Camse  do sinK e low B2

XYL ek

A

Crust warming: Yoy ner —%&:-wﬁfxarf“u&e VoL CoisSE ne ws;\::'B
be (€SS dense,wnich wall Cause v To rige wup-over O

ALnse radean al

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

“The tasathic FAGEMO WD ek be. nore, buowdr&“g‘o\cf;%e OC&CL'\‘
Cruct, Siace Mhe conbrental crust isA less dense mg*mql
Mon 0Cen LAUST, “ondFhe ~0gma (S wede oF ke ‘\’Qme'l
~roderial 05 Sthe orean QUUSY ) tthe basa IKe Mmagme. o
" Ling, thore (8 s tess dnse tonbrwrtal potenal Haan
VAo nore dense OCean mectenal Lo Lohich ot 3 ywocke
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Part 2. Group Work GW‘“””—?
A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational ener[%/: Fovm  of 5««97 Caved by ﬁmq;? ,
Thermal energy: Forv~ of  Jaiaf emary
Chemical energy: Fore~ of Crev o vtlazd Ao 7&.»-%«,( fw{rb"j Jt“!,} ur;(lfl 'PW"“,}]E" ‘L‘"J
Buoyancy: p‘fd“ﬂv( ”J'r(:cq'g"\ (L blhatn (}“Cm“:f;’t‘) of object z.0 »ﬂf»(ﬁ PN G bmdﬁ?j o+ b
Lithosphere: Liles &l ,'Ea«/ﬂ'\ﬁmt.{cb{? orens”
Asthenosphere: #lestly colid  LHHE megia s figir missia aro fompesh
Why Melting Occurs at Subduction Zones: 'C‘/Mngf( N Compeosifiya 7 adlHon of vate

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

— Aspects of the magma or
Factors Impacting: surrounding lithosphere:

CthaS;'{‘\\EV' Ch&\‘\%"l s P waley
Density of the magma Hhouh  Mingrels 0dd?

Buoyancy of the magmallithosphere Prvenen gnb Xeng
system Chés  fitiey A i cools

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: /%?5”7 a becomes et e
: | e e L2 rmaet &
Mucyen  Shpe rising 93 fot betew

Crustwarming: Cows b becent s  ltss Jams®

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the

continental crust? Explain your reasoning.

i A e M L
9’}‘ Y tn 1‘/&, EE L }p? £ Bt s
}—-' &3 &S ot 0‘J£ '%‘L{. 3 et e Mﬁ.,: e % s e
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Part 2. Group Work QQ@ Y

A. Step back for a moment. In your group’s own words, explain the following ideas: e
Gravitational energy: Trergy Yk S pu\\lo\ Aewn and casse. oy e AN gavt

Thermal energy: € narqu\, qenaraded famn AT EN N Y EWOsphare GNQ oY SAdsS
Chemical energy: Tw NGy qenaros4 from PO C\I\Qr\ﬂw of c\)g(dvs.

Buoyancy: Y (vaiass et mhn‘q\s ns< and Dimik :
Lithosphere: Y \Guor \smamard Yoy 13 DAY ,co\d ond ooy Qs Iy

Asthenosphere: Yns \G&\r Aok € end ok, <ond and otV

Why Melting Occurs at Subduction Zones: , ; r
Preasie M Compasiion and i S of vsdr duuale s fred QP

e
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! rﬁgu\‘?

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magfna
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

faragma DAy Ao W LIS 0N
Density of the magma Pron AR SUraA naing \\}Y\Qqs\\ﬁf" e
<0 VX iUk sdeAs Ao pa@\.

Buoyancy of the magma/lithosph \iﬁ gong O Mt st ond ik
gmallithosphere  \ox¢ donte C
system oround Shon e rpdcs

]

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

hligkm\?\fi?;cl\i&%c\ \& coding and ‘b((ow;tr‘gq o2 AN oA v Sinkany

a0 = xing pulled GO Yoy gravdy and WS Cooling 3

GINA ( ROChES drg ash INGE \er g Fhe| AR S om
ARenpera i So Moy V¥epe
Crust warming: ~\* W\

P custr & \MW\nq and ‘Qc(orhfnq Lss PPN e o
ASING 0NA G A Crasy (RRUEMY & egMa
Py WO OmR Y SO Er!ampffﬂﬂhh? n S%cps.

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower

in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the

continental crust? Explain your reasoning.

‘ / _ el hzd tosa\y paeoing
e 1 a1 J | Aeraagh gean o

j)”a/)f)ﬁ
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A. Step back for a momen \} n,your gr up's ow worg’s ex Ialn the fo!lowmg ideas: .
Gravitational energy: %ﬁmm VL wWhepv Mutter ot mm"s o e 2,

Fhermal energy: «n resuthon | ‘S‘ "‘:timi wuh, mo lecules m ow’@
EChemical energy: " fl\w b oresilis °N+U O“‘““]Eﬁu'l ffu:\t_:f( oot e Lo
Buoyancy: gljumto, Liv“tw plessui & B r’rice, foor anv 9T an ¢
4ithosphere: ouT*Lf Shell vL\—Ou"*:"‘ 3 )lu \ _ 611 |

Asthenosphere: S0 l(‘- Luw ‘)uw,uu{l\, viho g 4 LRe. | |
Why Meiting Occurs at Subduyction Zones: beCanse wiker 15 rolaased e

[Hw; WL QL Qlwm a3 d {,ml% a\(alj
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

AL syt

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

Aftected Io\' the,

Density of the magma OL& &1’ L0 _(Ht W D\,{j LR

Buoyancy of the magma/lithosphere
system

MNQWM. i ll:%'i\off;jub rives
WEN (fmiw 0)oes down,

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

CWL‘“? (ROLA SRS d@hjfﬂ le,\/alj,

Crust warming: ; ' ,
U\jmm'n d%iwﬁ?ﬁ deH'Y CU\/@L wl(\-iU\J ! {” Ve CLCIMJ’
equL fiuin Hw,ﬁbng'dwfi

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

mm/ buou &r\r" W[\Oi'(a, Fr{‘jfiu:e, 05 ijQLL{f;‘ ‘Wll\n‘m
‘]r]\q/ {UF{Q, 0‘;’ ‘Lﬂ‘\?, 0{etivIC Cn’vﬁ,‘l(l‘ C,Ue, '.h)' ‘d\&
am Uu‘k\A— O£ wilh }\A’ Vv ‘Lf)f / W}”L Cretes

N ioen PrEssvEe
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Part 2. Group Work

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: (Qusccl by PYCSSURT ©X et 380 L0 Qnoniek ceyecy

Thermal energy: cous(d 1My MOVE I £ LG T RSCETUANVC

Chemical energy: (GUSCO A TG SIVCEA K GF 0ue L o0 (00U

Buoyancy: NCHENCL & SINEANSC Que {1 (et e 11 Yelahve Aensiey

Lithosphere: ((1a g et o € QT HEOLL OCan v LT -

Asthenosphere: \(y UYL MIGIC INUAFOAFT 0L W OKT v osive tn LY

Why Melting Occurs at Subduction Zones: ¥ OC K YY1 1FS LU v e (s o gy
ONAL O G LSy COTANG e U OAY S

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magrha
rising through the lithosphere.

Aspects of the magma or

Factors impacting: surrounding lithosphere:

O W\?%}S\’HQO onang.e |

Density of the magma oCC W SO TN QLMY
v o YN 5 N TN Ny [\JC\\
d‘e\r\%\’\'ﬂf
Buoyancy of the magmal/lithosphere TUNPCraTave/ ‘3\”0\4"\ M
system

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: ¢ aensity WHanomse - v Chivse
O% WP AR AR LOSE S aenging 'Ecrj R RRLN g ca=Tan

MAGIMO STUP S 1oe @i se v 1Cacite g o Gy i
VT TN S U O I (00

Crustwarming: (e 1S) T4 WILCLC Qe ase i calive
DS L IO QT C e Se S sy (il dttQse

As MAGINANSES PrgEis nedenst TY i easts, (e
MGG OGN S STUICAE iy deoregSes-

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

i € CCEOGY Qra S WG OG0 b Ui Gl 00 2
SO eSO Ty Cont i G S dS T g
N TR G rT L Y Ol pUoyoen iy
e qap veteen TNe anS‘TLJ'T“‘ i
. MeVied bosaty and pasa it
me el b&Sa/ém ‘ \ran

more
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! _ 3
— bczm It



GROUP #: {.
51220?]/2 — Global Change Student IDs of Members Present:
yancy | AZA9Faple , AB0TNHZ
Class Notes AHDLRZD AudA U7

UU};_\ aviie

J),t%voa)pl/u

(oceaun -
contiriein

Part 2. Group Work
A. Step back for a moment. In your group’s own words, explain the following ideas

Gravitational energy:ins. puik of matthald towerds e Conliv gaf
Thermal energy: e tnev<ast WHWW-& Wl Coused syt o detreaso
Chemical energy:¥ie veaeton ot Crenticadd dus 40 oo Colbidon % LS gy

Buoyancy:dip,, giae q,-,@i,(_ MALS dide +o <Hie 45) i d&mkg Ozf Wiz yrokeri gl

Lithosphere:pyittie Wadie. et duodied oecury
Asthenosphere: soto itk lpenain Wie Litodpiire, dpd 1nd hertlable 10LES
Why Melting Occurs at Subduction Zones: wader 4y e e AJPVW/ e whithy
A sl v Dadduve. WA e veliaaed woker poleculed oliue ositen
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOV G OhP UAMOJQ-

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

COMPOSthTY! honge: — waker

Density of the magma .
4a Owaldesl 40 cheunde ourtac

Buoyancy of the magmallithosphere  [MHWA4PNee puaius down uro
system AL Lt ool e Creatom |

Pl magmmdua o cmw@;\iz/(ﬁm

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: A3 i egma. e d q,m crust e Wa{m{;
cletreoaed awﬁ NATS o{mihj to e s |
W Coola .

Crust warming: i, mﬁﬂjm& Mmd% Jtmal gy to e
Gaatgrc it becauae 3E 3y bewmwﬁ MoV glepiae

& 14 Mw et o e, cunt oound Tt .

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.

“The bmmja,wt ﬁmrc,b oh a. lpadortics Maﬁm&z ol d. e
%VW n e Comkrental Gl becouss. Ve, 4A

Mote. parddwre. i W contnunkedd cAE Yerad e
Wbﬂmm peeont cunnt. s W%WW
Cuudt had <Me, imost oLv/uMh/X
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Objectives
» Use the concept of buoyancy to explain how magmas rise

Causal Principles

1. Gravitational energy, thermal energy, and/or chemical energy drive all movement
and change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

6. When molecules move faster, the density of most substances decreases. Water is
an anomaly because liquid water is more dense than ice.

7. Buoyancy causes materials to rise or fall due to the relative density of materials.

PART 1: Background Notes
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Part 2. Group Work
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: Forces +taad dvivt abiects towaedls fia g Tacth @ndd frmardt ont anettyr
Thermal energy: E“@‘?j‘a fasch vesudts oy movereut of moiecules
Chemical energy.“{nufﬁgd baseet o aven s-xﬁta"-.«ga;-f q,f" elesafes
Buoyancy: relaiior et et dans HE of diffteeod pnin e
Lithosphere: cons s of 3vi1¢ crast awnd Ha€ vpper pree b of Hetvantle

Asthenosphere: the past sf L cerantie blisw Hat Letrospiae vl
Why Melting Occurs at Subduction Zones:

wette (‘.\ALUJ\(&{’: HAC Lovagodirion i H2 st and can cause Ha Sotict rock o nretd

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.



ISP203A — Global Change
Buoyancy

C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

—— Aspects of the magma or
Factors Impacting: surrounding lithosphere:

Whon Hae vock melis i+ becoenes
Density of the magma R SS denft Camsing i foviit

‘ ' i Magrag cools as 1t ris el and Hac
Buoyancy of the magma/lithosphere l¥nosphece wanms. The dffecences in

System ' dLV\S"hé Wity M *‘UW(\JO(.E efi e vtor v
ainel caai st Hae wba han b YH:} t;‘(f"ng-
DL )

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:
Thhe W\aﬂmc\ becomes moce hense

Tif:(, bLiOKJCL.‘(\E((j bE’"&"w ¢ \H/\-f

fwe Coig4s e chJ e F
Crust warming: §h;u\g iSing
Th€ cousd becomes €S dense., d

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the

continental crust? Explain your reasoning.
T e im,w%&n&, wywl det cdm_cd—w o Contaln ke | st
becouts € HAL can NWatwbe | evs S 18 1ess dlemd e, TThe
difteitinces Lehwean Hag dluncikies oﬂ Hal mvanoaa ool g
U

ovasy wonid be < Coc oy,
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Part 3: Homework
If you complete the group work, you may work on the homework on your own. This

means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL..

When magmas rise close to the surface, gas bubbles in the magma leak out of fractures
in surrounding rock.

a. How do the gas bubbles affect the density of the magma?

b. If the gas leaves the magma, how would it impact the buoyancy of the
magma?

c. If all of the gas in the magma leaks out, would the magma continue to rise, or
would the magma stop rising and cool in place?

During subduction, water found in minerals of the oceanic lithosphere is released into the
mantle. This process causes magma to form.

a. How does the water affect the melting point of the surrounding rock?

b. Once the rock is magma, why does it rise?

c. The lithosphere is solid rock. How does the magma change the surrounding
rock so that it can rise through solid rock?
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Part 2. Group Work
A. Step’back for a moment. In your group’s own words, explain the following ideas:
Gravitaf‘{grgﬂsgﬁergy.' ey 2ok COMSRS Lo ob\‘ke{;\'% 0 Ccome tO%jM% due "t
Thefal e@?:g% éwl\ogyaﬂﬁﬂ“&“ ot poollldes, Sl [DGERS ey SEB e otter %@’9
V‘- o . N o
Chemfca}oenergy: e Wy (ofen OF pongds gk mi@uﬁ&; o .
- | 2%
Lithosphere: AL pats Ob @urin Awﬂmﬁ aiﬁ}gg ?ﬁa *:;Fm e
¢ . =N L m L R E A N ™ e
Asthenosphere:p® pardoi  poicx ot @ “ | 5 b e BT
4 e Cres I =4 i e RS Sanln Ll 4
Why Melting Occurs at Subduction Zones: ek e propid @l g%vﬁ A (e
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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Buoyancy

C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Factors Impacting:

Aspects of the magma or
surrounding lithosphere:

Density of the magma

Presidt PRAUASE 0% e
mw’&:m% STy

Buoyancy of the magmal/lithosphere

system

pressiagt
S roawsg s |
TOMMPUPAAE g (et i,

ORI Hes g w%ﬁq@ﬁﬁ}
U JRASES g @t Crase

D. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

oS e

o
Ny

Y

@ax&»@

Crust warming: di?(.lr@ﬁi e

(A NG f 0%
o )g,& ujw £ b(:”c CUASE

n JQersY ioecewf:sm
DU SHAF AN Pagp?

g 10
R @c@fmgfw 5 e sicn
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Rals ST

iR
e

ww?f\p\i&'\@ g“i“w :.‘. [Y\ d"@‘;&’gi S-SR fovy
s dowmed ky Pre LR relifes Mg,

‘W\‘L VAL AL 00D &3m @p’qﬂamw v[{f‘“f w

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the

continental crust? Explain your reasonlng L
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Part 2. Group Work
A. Step back for a moment. in your group’s own words, explain the fol[owinweas:
Gravitational energy: mowmny o e\ fanud \oved e Coni/ e e .

Thermal energy: Wcﬁ'}}um e, et 8 vlecsud,

Chemical energy: tvwow fowm e g e e bng 66 Oemical Vonds

Buoyancy: oM 3ime of r due b Aol n dv\éu\'\j ot wakiel

Lithosphere: op \owpd & evlive sk, Bloks oo adlnosphort. (A edwar el

Asthenosphere: g\ \op layer o Crvsk undet Lispvoie Vhger Jemp o-d oo lon e
.- Why Melting Occurs at Subduction Zones: m\%nj oS ok sovde chien zore Yo/

"\'\"L b 18 weimid eg Y e \orod < de Cen¥l @k Cool o(,lm-(;\ﬂo( Sobr,\ud’\' Wl \/\.v)w Ffﬂcﬂ
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.

WA He \ﬁ’\«d&\a\ﬂb J%\A\M o O S
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

iy,

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

e e damse e
Density of the magma (S cvapue, e wot T domita db“;(k)
Libog, et e pacsnt ellecks h’@mq '
_ ‘e \tqold\ Wegra 1S ove
Buoyancy of the magmal/lithosphere t
system pouyon® "A"“"Xl" Liasc ot
eSS \o e W

D. When magma rises through the crust, the magma cools and the crust gets hofter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:
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E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Objectives
o Use the concept of buoyancy to explain how magmas rise

Causal Principles

1. Gravitational energy, thermal energy, and/or chemical energy drive all movement
and change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

6. When molecules move faster, the density of most substances decreases. Water is
an anomaly because liquid water is more dense than ice.

7. Buoyancy causes materials to rise or fall due to the relative density of materials.

PART 1: Background Notes
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Part 2. Group Work

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: {ineC 4 poRn Hal \w\\s ‘o d\OJ(C%S ““fj@-f’iaor

Thermal energy: ¢,necyy > ot Srod hepprias W en mdleCals moye

Chemical energy: ®lcks 10 the addugemed X7 afoms + MOlecuig

Buoyancy: Ane-f e et § g Uy b Ahe vagkt ¥ tThe Wikt fhe obje i

e Ne L At 4 v .
Lithosphere.'/k’\"‘a C Uy and UP?Q C —"\e Nal= ('3 & "h’] C}\{SP(QL(’;‘S

) N - ! L AN Ye
Asthenosphere: Y (s X0 \ihshere , winee® s@iemid B8 TR F 0 e
; /
Why Melting Occurs at Subduction Zones: eyt NSNy (A \ _
At RIS IR O Q,«g-ue( St iy ‘{g}%o BANTIY. S

) P TA%eS .
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!’H;i; ij;p‘
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B. Label the diagram above to indicate the types of energy driving plate tectonics
processes, including magma production.
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C. Complete the table below and identify the causal processes involved with magma
rising through the lithosphere.

Aspects of the magma or

Factors Impacting: surrounding lithosphere:

inCresse e mpeaiae ncrase

Density of the magma r\)ﬂi\}(g ( CW n Cbﬂpﬂ,ﬂﬂh’l
T2 \on 18\
Buoyancy of the magma/iithosphere W( N o &M

system : % rOORARAS ]W

D. When magma rises through the crust, the magma cools and the crust gets hotter as

heat is transferred from the magma to the crust. Explain what happens to densit
during this process and how it will affect a magma rising through ust:
WG RES T
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E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences,
would the buoyant force on a basaltic magma be greater in the ocean crust or the
continental crust? Explain your reasoning.
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Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

When magmas rise close to the surface, gas bubbles in the magma leak out of fractures
in surrounding rock.

a. How do the gas bubbles affect the density of the magma?

b. If the gas leaves the magma, how would it impact the buoyancy of the
magma? :

c. If all of the gas in the magma leaks out, would the magma continue to rise, or
would the magma stop rising and cool in place?

During subduction, water found in minerals of the oceanic lithosphere is released into the
mantle. This process causes magma to form.

a. How does the water affect the melting point of the surrounding rock?

b. Once the rock is magma, why does it rise?

c. The lithosphere is solid rock. How does the magma change the surrounding
rock so that it can rise through solid rock?



